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EIC PID Requirements 
•  Very rich physics program: 

  Nucleon tomography and spin 
structure 

  Quark hadronization 

  Spectroscopy 

  Many more … 

•  Dedicated EIC machine and 
spectrometer 
  Hermetic detector system 

  Large momentum range 

  Multi-particle detection in final 
states 

C
h

e
re

n
ko

v 
C

o
u

n
te

r 

Magnet 

R
IC

H
 D

e
te

c
to

r 

EM
 C

a
lo

rim
e

te
r  

EM
 C

a
lo

rim
e

te
r Barrel EM Calorimeter 

Tracking 

9 m 

TOF/DIRC 

Ion 
beam 

electron 
beam 

3 



Modular Concept – Dual Radiator 
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Aerogel

10 ~ 20 cm

Lens Photosensor
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Options for Readout 

MaPMT SiPM MCP-PMT GEM

Cost ~ $1M/m2 ~ $1M/m2 Low Low

Position resolution ~ mm ~ mm ~ mm ~100 μm

Time resolution fair good very good poor

Dark rate low high low ? fair

Single photon detection fair good fair ? poor

Rate capability good good fair ? good

Radiation hardness good poor good ? good

Field sensitivity poor very good fair ? good
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MCP-based LAPPD 
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ALD MCP
1.2 mm
20 μm pore

large area photocathode

vacuum transfer system

transmission line readout

15 GS/s waveform
sampling DAQ

20×20 cm2



First 6x6 cm2 samples at ANL 
Thanks to Jingbo Wang for delivering #28 to JLAB 
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Breaking News: Two more 
working samples #36 and #37 



Currently Funded Tasks 
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Lab Tests of the LAPPD prototype mini-sample: 
  Photon detection efficiency, position resolution, rate capability 
  Radiation tolerance, magnetic field effects 
  Timing resolution 

 
Detector Simulation: 
  Implementation of optical components in MEIC-GEMC with simulation in 
standalone mode to study requirements of optical qualities of aerogel and 
fresnel lens 
  Evaluate response to physics events, such as phase space and occupancies 
  Estimate realistic background levels for EIC environment 



Test Setup for JLAB sample 28 
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Setup at ANL 
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Pulse comparison 
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5 ns 

5 ns 

ANL sample 
3.5GHz BW 

40 Gs/s scope 

JLAB sample 
1 GHz BW 

5 Gs/s scope 

Rise time 0.75 ns 

Scope limit 0.35 ns 



Initial DAQ – 1 GHz BW, 5 Gs/s scope 
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A few quick results 
 

Readout strip width 
4.7 mm physical 

Scan FWHM = 4.5 mm 
 

Strip Signal transmission speed 
178 µm/ps (ANL) 
194 µm/ps (JLAB) 

Measured at single 
photoelectron level 



Gain Estimates from SPEish spectra 
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2600 V 

2800 V 

106 



New Results from ANL 
Jingbo Wang and Edward May 
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Sample 32 
SPE spectrum 



New Results from ANL 
Jingbo Wang and Edward May 
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Sample 32 
Gain curve 



New Results from ANL 
Jingbo Wang and Edward May 
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Sample 32 
Timing resolution 

at SPE levels 



Magnetic Field Sensitivity 
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Place sample in mini-dark box 
Need large bore high-field magnet 
Candidate sites:  Hall D 

     Helios (ANL) 
     U. West Virginia 

11 x 16 cm2 
27 x 20 x 19  cm3 



Left: Many thanks to Dr Ray Raylman of  WVU s Radiology Department. 
Right: Mini dark box placed on patient bed in the magnet bore.  

Original test of SiPM B-field immunity for Hall D GlueX experiment 



HELIOS @ ANL 
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90 cm diameter bore, 2.85 Tesla 



Simulation Studies 

1/21/15 
22 



Simulation Studies 
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•  Uses GEMC code by Liang Xue, Cheuk-Ping Wong (Georgia State U), Zhiwen Zhao (ODU)  
•  Based on C++ model code with Geant-4 libraries - simulation parameters are defined externally and 

can be stored in local files or in databases  
•  One can build a completely customized hit process routine for individual detectors with analog or 

digital output 
•  Can be used for a single detector simulation and then seamlessly merged into a whole detector 

simulation  -  refer to http://gemc.jlab.org and 

 
Example Model Components 

aerogel (2 cm depth, 20 mg/cm3, n=1.025) 
SUVT acrylic fresnel lens (100 grooves, f=8cm) 

4 mirrors on 4 sides 
photodetector + readout electronics 



Simulation: Perfect Case 
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To Be Continued… 
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Lab Tests of the LAPPD prototype mini-sample: 
  Continue tests with VME DAQ system 
  Extract gain and QE  
  High rate test  
  Magnetic field test  
  Neutron radiation hardness test  

 
Detector Simulation: 
  Implement detector non-uniformity, non-flatness effects in simulation.  
  Properly implement the quantum efficiency for different materials of 
photosensor detector, and study their photon electron production.  
  Extend the detector simulation with gas radiators.  
  Study PID requirements of angular and momentum coverages, provide 
constraints on magnetic field in the EIC solenoid.  
  Study realistic background rates in GEMC framework.  

 
       Formation of PID consortium………  


